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Preparation and properties of electroless composite plating of
nickel-phosphous-potassium titanate whisker
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(School of Materials Science and Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract: Nickel-phosphorus composite coatings containing potassium titanate whisker (PTW) were prepared by
electroless plating. The surface morphology and cross-sectional microstructure of the coatings were investigated by
scanning electron microscopy and optical metallographic microscopy. The effect of aging temperature on the
microstructure of the coatings was studied by XRD, and the effect of aging temperature on microscopic hardness was
analyzed. The corrosion behavior of the electroless coatings was examined by electrochemical impedance spectroscopy
and neutral salt spray test. The tribological performances of coatings were evaluated by a pin-on-plate wear tester. The
results show that the corrosion resistance of composite coating is improved significantly by incorporation of PTW. The
composite coatings exhibit higher wear resistance. The wear rate of the composite coating is approximately one-fourth of
that of Ni-P coating under the same conditions.
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Fig.1 SEM morphologies of Ni-P-PTW composite coating:
(a) Low multiple; (b) High multiple
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Fig.2 Cross-sectional metallograph of Ni-P-PTW composite

coating
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Fig.3 XRD patterns of Ni-P-PTW composite coating aged at

different temperatures for 1 h
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Fig.4 Effect of aging temperature on microscopic hardness of

coatings
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Table 1 Results of neutral salt spray test for coatings after

different time

Coating 120 h 192 h 480 h
Ni-P Stainless Rusty -
Ni-P-PTW Stainless Stainless Rusty
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Fig.5 Nyquist plots of EIS for electroless coatings in 5%

NaCl solution
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Fig.6 Effect of aging temperature on wear mass loss of

coatings
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Table 2
electroless Ni-P-PTW, Ni-P-SiC composite coating and Ni-P

Comparison of friction and wear properties of

coating
Coating Wearglass E?SS/ Friction coefficient
(10 "g'm )
Ni-P-PTW 1.59 0.274
Ni-P-SiC 2.92 0.351
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Ni-P 5.83 0.316
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